EP 0 311 582 B1

®

Europdisches Patentamt
European Patent Office

Office européen des brevets

@ Publication number:

0311 582 B1

EUROPEAN PATENT SPECIFICATION

Date of publication of patent specification: 13.01.93 G) Int. C15: AB1K 9/22, A61K 45/06,

@
@

Application number: 88850319.0

Date of filing: 22.09.88

A61K 31/44, A61K 31/135

@ Pharmaceutical preparation with extended release of a dihydropyridine and a beta-adrenoreceptor
antagonist and a process for the preparation thereof.

Priority: 08.10.87 SE 8703881

Date of publication of application:
12.04.89 Bulletin 89/15

Publication of the grant of the patent:
13.01.93 Bulletin 93/02

Designated Contracting States:
ATBECHDEES FRGB GRIT LI LU NL SE

References cited:
EP-A- 0 117 888
EP-A- 0 163 984
EP-A- 0 220 143
GB-A- 2 154 874

EUROPEAN JOURNAL OF CLIN PHARM, vol.
21, no. 5, July 1981, pages 389-90, R EGGERT-
SEN et al: "Effects of treatment with
nifedipin and metoprolol in essential hyper-
tension™

AMERICAN JOURNAL OF CARDIOLOGY, vol.
57, April 1986, pages 733-37, A UUSITALO et
al: "Metoprolol, nifedipin and the combina-

tion in stable effort angina pectoris”

PATENT ABSTRACTS OF JAPAN, vol. 86, no.
37 (J8-B, & JP-A-5522631

Proprietor: Aktiebolaget Hassle
Karragatan 5
$-431 83 MoIndal(SE)

Inventor: Ragnarsson, Gert Anders
Bjorkvagen 5

$-197 00 Bro(SE)

Inventor: Silfverstrand, Kajsa Margareta
Dahlstromsgatan 26

$-414 65 Goteborg(SE)

Inventor: Sjogren, John Albert
Honekullavagen 47 H

$-435 00 MoInlycke(SE)

Representative: Linderoth, Margareta et al
AB Astra Patent and Trademark Department
S$-151 85 Sodertalje(SE)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee

has been paid (Art. 99(1) European patent convention).

Rank Xerox (UK) Business Services



10

15

20

25

30

35

40

45

50

55

EP 0 311 582 B1

Description

Field of the Invention

The present invention is related to pharmaceutical extended-release preparations of two drugs of which
one is a poorly water soluble compound, namely a calcium channel blocking agent of the dihydropyridine
type, and the other is a salt of the g-adrenoreceptor antagonist metoprolol, and to methods of preparing
such preparations.

The object of this invention is to obtain a solid preparation with a high extent of bioavailability of the two
drugs in combination with an extended absorption from the gastrointestinal tract thus acheiving an even
effect over 24 hours after once daily administration.

Background of the Invention

The pharmacological agents calcium antagonists of the dihydropyridine type and g-adrenoreceptor
antagonists are widely used in the treatment of cardiovascular disorders.

The mentioned dihydropyridines, e.g. felodipine, nifedipine and nitrendipine, are commonly used in the
treatment of cardiovascular disorders like arterial hypertension and ischemic heart disease. The
dihydropyridines reduce vascular resistance and load of the heart through a direct effect on the smooth
muscles of the blood vessels. The dihydropyridines are characterized by an extremely low solubility in
water and for such drugs a low and variable extent of absorption is often seen as the dissolution of the drug
in vivo may be rate-limiting.

Several ways to increase drug absorption have been described in the prior litterature. One way is
described in DE-A-3024858, where a sparingly soluble substituted dihydropyridine, nicardipine, is used in
its amorphous form in order to obtain increased absorption of the active compound from the intestine.
Another way is described in EP-A-47899, where very small crystals of a practically insoluble
dihydropyridine, nifedipine, have been used in order to increase the extent of the bioavailability. These
methods and others are also described in "Techniques of solubilization of drugs”, Ed S.H. Yalkowsky in
Drugs and the pharmaceutical sciences, Vol 12. Of particular relevance to the present invention is that
surfactant solubilizing agents may be employed in order to increase the bioavailability of the drugs with
very low solubility. It is stated that the improvement of absorption properties can be ascribed to three
processes: 1) increased wetting 2) increased permeability of membranes and 3) solubilization.

In vivo, the plasma concentration versus time profile after administration of dihydropyridine conventional
fablets is characterized by high peak concentrations and comparatively low trough levels. The blood
pressure response mirrors the plasma concentration curve, i.e. there is a pronounced effect at the time of
the peak and a much less effect after 24 hours. Accordingly, a conventional tablet is not optimal for once
daily administration and the more even plasma concentrations produced by a controlled release preparation
of high quality would be preferred.

Conventionally, controlled and extended release is achieved by controlling dissolution and/or diffusion of
medicament from the dosage form. Several materials are employed for this purpose e.g waxes, fatty
materials, polymers, natural, synthetic and semisynthetic gums. Among the gums,hydroxypropy! methylcel-
lulose (HPMC) constitutes an important class because of its pH-independent properties as well as its
semisynthetic origin. A review of cellulose ethers in hydrophilic matrices for oral controlled release dosage
forms is given by Alderman D.A. Int.J.Pharm. Tech. & Prod. Mifr (1984), 5(3) 1-9. The chemical treatment of
HPMC to generate a desired constitution and the use of these qualities are disclosed in US 3 870 790, US 4
226 849, US 4 357 469 and US 4 369 172. SE-A-8008646-5 describes a combination of HPMC and
hydroxypropy! cellulose which is used to control the release rate of a pharmaceutically active compound.

A combination of hydroxypropylmethylcellulose (HPMC) and an inert fatty material is described in GB-
A-2 154 874 in which the fatty material stabilizes a pharmaceutically active compound and thereafter is
embedded in a HPMC matrix that controls drug release.

When a hydrophilic matrix is used the soluble polymer forms a gelatinous layer around the tablet after
exposure to gastroin-testinal fluids or saliva. The release of the drug is limited by the rate of water
penetration into, and diffusion of drug through, the gel formed (Bamba et al. Int.J.Pharm. (1979),2,307).
Erosion of the gel structure is also an important release mechanism of a drug from the system. The
polymers used have to hydrate rapidly in order to protect the tablet from fast dissintegration (Alderman
1984).

Drugs with a very low solubility in water may be poorly absorbed from the gastro-intestinal tract due to
incomplete or slow dissolution. Consequently it is difficult to increase the duration of effect through a
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controlled slow dissolution of such a drug without lowering the bioavailability (Bogentoft C and Sjoégren J,
Towards Better Safety of Drugs and Pharmaceutical Products, Editor D.D. Breimer, 1980 Elsevier/North
Holland Biomedical Press).

The g-adrenoreceptor antagonists block the adrenergic stimulation of the heart and thus reduce the
oxygen demand of the cardiac tissue. Apparently, this explains their beneficial effects in angina pectoris and
cardioprotective action in myocardial infarction. In addition, g-adrenoreceptor antagonists normalize blood
pressure in a large proportion of patients with arterial hypertension which probably is due to an additional
action on the control of peripheral resistance to blood-flow. For patients treated with g-adrenoreceptor
antagonists for cardiovascular disorders it is advantageous to have a constant concentration of the
administered drug in the blood. For dosage once a day the g-adrenoreceptor antagonist metoprolol has
been incorporated in controlled release tablets of the insoluble matrix type, e.g. Durules®. However, the
drug release from the maitrix tablets is not satisfying as about 50 % of the dose is released within a few
hours after administration. For a drug like metoprolol with a comparatively short half-life a slower release
rate is required in order to obtain even plasma concentrations over 24 hours. A constant release of
metoprolol over 20-24 hours would be preferred. A preparation of metoprolol with such properties is
described in EP-A-220 143.

It has been shown that a combination of a g-adrenoreceptor antagonist and a vasodilating
dihydropyridine is of advantage in many hypertensive patients since the two agents have synergistic effects
(Hansson BG et al, Drugs 1985:29 (suppl 2); 131-135, Eggerston R and Hansson L Eur. J. Clin. Pharmacol
1982:21;389-390). In addition to the synergistic effects, a co-administration offers advantages regarding
decrease in unwanted reflex counteractions elicited by either drug when administered alone (Dean S and
Kendall M J Eur. J. Clin. Pharmacol 1983:24;1-5).

Immediate release solid dosage forms of the fixed combination of a dihydropyridine derivative and a 8-
adrenoreceptor antagonist with improved bioavailability are described in EP-A-163984.

However, a fixed combination of the two drugs in a preparation producing reproducible and even
plasma concentrations of both drugs over the dosage interval after once daily administration has not been
available. The large difference in physical-chemical properties between the two drugs makes it extremely
difficult to obtain a suitable preparation based on conventional controlled release systems. A controlled
release preparation of the two drugs would improve therapy through less frequent administration and
improved patient compliance, (cf Hayes R.B. et al. Clin.Pharm. Ther. (1977), 22, p. 125-130) may be
obtained with controlled-release dosage forms. Although there has been a need for a controlled release
preparation, expressed as far back as in 1977, for a once daily administration of the two drugs, such a
preparation has not been available until the present inventors developed the preparation described in the
following text.

Description of the Invention

It is the object of the present invention to provide a preparation giving a high and reproducible extent of
absorption as well as even plasma concentration during 24 hours after once daily administration of both a
poorly water soluble calcium channel blocking agent of the dihydropyridine type, e.g. felodipine or
nifedipine and a B-adrenoreceptor antagonist, namely a salt of metoprolol. As a conventional controlled
release preparation cannot give the desired release properties of the two drugs simultaneously it has been
necessary to develop a new type of controlled release preparation, which utilises more than one mechanism
for controlling the release of the active ingredients. The two drugs are because of that incorporated into one
product utilizing two separate mechanisms for controlling the release of the two active ingredients, namely
one for the dihydropyridine part and one for the g-adrenoreceptor antagonist part.

The dihydropyridine compounds suitable for the controlled release preparations according to the
invention are poorly soluble dihydropyridine compounds. The invention is especially advantageous for
compounds with a solubility of less than 0.1 per cent by weight in water and which are solubilizable in a
solubilizer of choice or in a combination of a solubilizer and water. Examples of drugs suitable according to
the invention are some substituted dihydropyridines, such as nifedipine and felodipine. Felodipine is 4-(2,3-
dichlorophenyl)-1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic acid ethyl methyl ester. Nifedipine is 1,4-
dihydro-2,6-dimethyl-4-(2-nitrophenyl)-3,5-pyridinecarboxylic acid dimethyl ester. Other examples are
nimodipine, nisoldipine and nitrendipine.

The dihydropyridine is mixed with a hydrophilic swelling agent, e g hydroxypropyl methylcellulose
(HPMC). From this mixture solid dosage forms such as tablets or capsules are prepared. When such a
preparation comes in contact with water it forms a swollen gel matrix, out of which the drug is slowly
released.
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Among different hydrophilic materials tested, HPMC is a suitable gel-forming material. Other suitable
examples of hydrophilic substances are guar gum, xanthan gum, carboxymethylen and different cellulosic
materials e.g. sodium carboxymethylcellulose and hydroxypropyl cellulose.

It is preferable to mainly use HPMC having a hydroxypropoxy content of 4-12 weight-%, especially
about 8.5 weight-% and a viscosity lower than 100 cps. HPMC of higher viscosity may be added to achieve
the optimal rate of drug release. The viscosity is measured by a standardized method described e.g in
United States Pharmacopoeia XXI, 1985, p. 672.

The dihydropyridine is preferably dispersed in a non-ionic solubilizer before incorporation into the
matrix. The solubilizer permits dilution with water or intestinal fluids without the dihydropyridine being
transformed into a poorly absorbable form. The choice of solubilizer is critical. With some commonly used
solubilizers or co-solvents dilution may cause precipitation of the drug. The mixture of the dihydropyridine
and the solubilizer is incorporated into a hydrophilic gel matrix, which gives a prolonged and controlled
release of the drug.

The solubilizers suitable for the controlled-release of dihydropyridines according to the invention are
non-ionic surface-active agents, especially such containing polyethyleneglycols as esters or ethers. They
are preferably chosen from polyethoxylated fatty acids, hydroxylated fatty acids and fatty alcohols. It is
especially preferred to choose the solubilizer from the group polyethoxylated castor oil, polyethoxylated
hydrogenated castor oil, polyethoxylated fatty acid from castor oil or polyethoxylated fatty acid from
hydrogenated castor oil. Particularly preferred solubilizers are esters of hydrogenated castor oil fatty acids
with oxyethylated glycerine, e.g. polyoxyl 40 hydrogenated castor oil. Commercially available solubilizers,
which can be used are known under trade names Cremophor, Myrj, Polyoxy! 40 stearate, Emerest 2675 and
Lipal 395.

In the preparation according to the invention the proportion between the solubilizer and the
dihydropyridine will be 10:1 or lower, preferably 6:1 or lower.

The g-adrenoreceptor blocking agent is incorporated into the gel system described above in the form of
coated beads of active component having a controlled release of the g-adrenoreceptor blocking agent
metoprolol during at least 15 hours. This is achieved by preparing a large number of small, preferably
compact, particles all comprising a salt of metoprolol as the main soluble component and coated with a
water insoluble polymeric membrane. The preferred coating contains non protolysable derivatives of
cellulose groups as the main constituent.

The small particles, beads, containing metoprolol have a size of 0.25-2 mm, preferably 0.35-1.0 mm.
The beads may consist of the metropolol salt alone or mixed with insoluble excipients or insoluble cores
coated with the metoprolol salt.

Metoprolol in the preparation is in the form of the racemate or one of the enantiomers, preferably the S-
isomer. Suitable soluble salts of metoprolol have a solubility of less than 600 mg/ml in water at 25° C,
preferably 30-600 mg/ml in water at 25° C. Examples of suitable salts are salts formed of organic carboxylic
acids, preferably of low molecular weight. Especially preferred are the succinate, fumarate or bensoate of
racemic metoprolol and the bensoate or sorbate of the S-enantiomer of metoprolol.

Examples of suitable polymeric materials for coating of the beads are soluble or insoluble derivatives of
cellulose without protolysable groups or acrylic resins like Eudragit RL®, Eudragit RS®, alone or in
combination. Especially preferred are ethylcellulose in combination with hydroxypropyl methylcellulose or
hydroxypropy! cellulose.

The coated beads containing metoprolol described above and which according to the present invention
are incorporated into the gel system containing a dihydropyridine are earlier described in EP-A-220143. In
EP-A-220143 it is also described that said beads are a suitable way of preparing a long-acting preparation
of metoprolol.

The final preparation is preferably in the form of a tablet, which in the gel-forming matrix contains both
the dihydropyridine as well as the metoprolol beads. The metoprolol beads constitute 10-60 weight-%, and
the gel forming agents constitute 20-80 weight-% of the preparation. The technical properties of the
described controlled release system are excellent, making it very suitable for large scale production. The
tablets may optionally be filmcoated to improve appearance and stability.

In vivo, the degree of drug absorption is both high and reproducible. The concentration of drug in
plasma and effect over time are governed by the rate of drug release from the system. The release of the
dihydropyridine is determined by the properties of the gel forming agents and can be extended over
periods up to 24 hours. The rate of release is easily changed to suit a certain dihydropyridine by the use of
different types and amounts of gel forming agents of varying properties e.g. viscosity, and gel-strength. The
rate of release of metoprolol from the metoprolol beads is modified mainly by the composition and
thickness of the polymeric membrane. The release of metoprolol is generally extended over 16-24 hours.
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By a careful choice of fillers and binders as well as gel forming material the preparation is manufac-
tured into a commercially acceptable form, e.g. a tablet that shows unexpectedly good absorption of both
active compounds as well as a prolonged duration of action.

In the examples below preparations according to the present invention contain 10-20 mg of the
dihydropyridine and 95 mg metoprolol succinate. However, depending on the dihydropyridine used and the
condition to be treated, the amounts will generally be between 2.5 mg and 80 mg for the dihydropyridine
and between 40 and 200 mg for metoprolol racemate as the succinate salt. When the S-enantiomer of
metoprolol as the sorbate salt is included the corresponding amounts are between 25 to 120 mg. With other
metoprolol salts the amounts will differ in relation to the molecular weight of the salt.

EXAMPLES

Example 1

g
Felodipine 10
Polyoxyl 40 hydrogenated castor oil 25
Polyvidon K90 24
Hydroxypropy! methylcellulose 230
Aluminium silicate 94
Lactose 56
Cellulose, microcrystalline 6
Metoprolol succinate 95
SiOy 24
Ethylcellulose 32
Hydroxypropy! methylcellulose 8

The composition according to Example 1 was formed to a tablet containing 10 mg of felodipine and 95
mg metoprolol succinate per tablet. The tablets were prepared in the following way:

I. Felodipine was dissolved in polyoxyl 40 hydrogenated castor oil and the solution obtained was
carefully mixed with the carrier materials, HPMC, polyvidone K90, aluminium silicate, lactose and
microcrystalline cellulose. The mixture was granulated with ethanol and dried.

Il. Metoprolol was sprayed onto cores of silicon dioxide to form beads of 0.5 mm diameter. The beads
were coated with a polymeric film by spraying a solution of ethylcellulose and HPMC in methylene
chloride and isopropanol onto the beads in a fluidized bed.

I and Il were mixed, a lubricant was added and tablets were made by compression in a tablet machine.

The dissolution of both felodipine and metoprolol from the tablet is given in Table 1.

Table 1.

Cumulative in vitro dissolution of felodipine and metoprolol in a
phosphate buffer of pH 6.5 with 1% sodium dodecylsulphate.

Method: USP dissolution apparatus No. 2, 50 rpm.
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Per cent released over time (h):

0 2 4 8 12 16 20

felodipine 0 14 32 64 88 96 98

metoprolol 0 5 16 39 65 86 95
Example 2
g
Nifedipine 20
Myrj 51 50
Hydroxypropy! methylcellulose 200
Xanthan gum 15
Guar gum 15
Carboxypolymethylene 4
Aluminium silicate 100
Metoprolol succinate 95
SiOy 24
Ethylcellulose 23

The composition according to Example 2 was formed to a tablet containing 20 mg of nifedipine and 95
mg of metoprolol succinate. The tablets were prepared as follows:

I. Nifedipine was dissolved in Myrj 51 and the solution obtained was carefully mixed with the carrier
materials, HPMC, xanthan gum, guar gum, carboxypolymethylene and aluminium silicate. The mixture
was granulated with ethanol and dried.

Il. Metoprolol was sprayed onto cores of silicon dioxide to form beads of 0.5 mm in diameter and coated
with a polymeric film of ethylcellulose as described in Example 1.

I and Il were mixed, a lubricant was added and tablets made by compression in a tablet machine.

The in vitro dissolution of both nifedipine and metoprolol from the tablet was extended, see Table 2.
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Table 2.

Cumulative 1n vitro dissolution of nifedipine and metoprolol in a
phosphate buffer of pH £.5 with 1% sodium dodecylsulphate.

Method: USP dissolution apparatus No. 2, 100 rpm.

Per cent released over time (h)

0 2 4 8 12 16 20

nifedipine 0 12 26 44 72 90 98

fohs

metoprolol 0 16 34 50 62 75

At present both Example 1 and Example 2 are considered to be equally good modes of carrying out the
invention.

The following reference examples describe different preparations used in the biopharmaceutical studies.
Reference example A illustrates conventional tablets. Reference example B illustrates a preparation, wherein
metoprolol has been incorporated into a formulation especially suitable for dihydropyridines and Reference
example C illustrates a preparation, wherein felodipine has been incorporated into a controlled release pellet
preparation.

Reference example A

Felodipine 10 mg conventional tablets and Metoprolol 100 mg conventional tablets (100 mg metoprolol
tartrate corresponds to 95 mg metoprolol succinate)

Reference example B

g
Metoprolol succinate 95
Polyoxyl 40 hydrogenated castor oil 25
Hydroxypropy! methylcellulose 230
Aluminium silicate 94

The composition according to Reference example B was formed to hydrophilic matrix tablets containing
95 mg metoprolol succinate per tablet. The tablets were prepared in the following way:
Metoprolol was mixed with polyoxyl 40 hydrogenated castor oil and then carefully mixed with the carrier
materials, HPMC and aluminium silicate. The mixture was granulated with ethanol and dried. A lubricant was
added and tablets were made by compression in a tablet machine.

The dissolution rate in vitro from this tablet is shown in Table 3.
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Table 3.

Cumulative in vitro dissolution of metoprolol in a phosphate buffer
pH 6.8.

Method: USP dissolution apparatus No. 2, 50 rpm.

Per cent released over time (h)

0 1 4 8 12 20

0 23 59 86 99 100

Reference example C

g
Felodipine 66
Methylcellulose 13
Mannitol 870
Polyvinylpyrrolidone 30
Cellulose, microcrystalline 40
Ethylcellulose 34
Polyethyleneglycol 41.8

The composition according to Reference example C was formed to controlled release capsules
containing 10 mg of felodipine per capsule. The capsules were prepared in the following way:
Felodipine was micronized and carefully mixed with the carrier, mannitol, methylcellulose, polyvinylpyr-
rolidone and cellulose. The mixture was moistened with water and spheronized. The granules obtained were
dried and sieved, the fraction 0.71-1.12 was used. The fraction was coated with ethylcellulose and
polyethylenglycol dissolved in a mixture of methylene chloride and isopropylalcohol. The coated granules
were filled into hard gelatine capsules. In vitro, the release of felodipine from the granules was similar to that
of the tablet of Example 1.

Biopharmaceutical studies

The extended-release preparation (ER) according to Example 1 was given as a single dose to 12
healthy subjects. In Fig. 1 and 2 the mean plasma curves produced for felodipine and metoprolol as the
fixed combination tablet (ER) are shown. The obtained concentration of both drugs in plasma will result in
an even effect over 24 hours during continuous therapy.

In Fig. 1 and 2 also the average concentrations of felodipine and metoprolol in plasma after administra-
tion of single doses of the conventional tablets, Reference example A, are compared with those after
administration of the preparation in Example 1. The metoprolol conventional tablet was given to 10
volunteers and the felodipine conventional tablet to 12 volunteers.

The pellets of Reference example C were given to 6 healthy subjects as a single dose. Plasma samples
were taken after 0.5, 1, 2, 3, 4, 6, 8 and 10 hours. In none of the samples could any felodipine be detected.

Discussion
The preparation according to the invention gives a virtually constant and extended release of both

8
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felodipine and metoprolol in vitro, Table 1. The corresponding in vivo data shows that the product also gives
a controlled and even concentration of both drugs in plasma, Fig. 1 and 2. The advantage of the formulation
according to the invention is obvious when comparing the mentioned in vivo data with those after
administration of conventional tablets, Fig. 1 and 2. With conventional tablets the concentration of drug in
plasma is very low 24 hours after administration and in consequence little or no effect may be anticipated.
Also the fixed combination of nifedipine and metoprolol in a formulation according to the invention gives the
desired extended release of both drugs, cf. Table 2.

As demonstrated by the fast in vitro release of metoprolol from the dosage form of Reference example
B, cf. Table 3, it is not possible to achieve the desired release profile over a 20 hour period by just
incorporating a metoprolol salt in the hydrophilic swelling matrix used for the dihydropyridine part of the
invention. In parallel, it has not been possible to obtain acceptable dihydropyridine plasma levels from a
product where the drug without solubilizer is incorporated into coated beads. An in vivo study with
Reference example C in healthy subjects gave no detectable levels of felodipine in plasma, cf. above.

To decrease the fluctuation of plasma levels, and to permit once daily dosing of a dihydropyridine
derivative and metoprolol an extended release of both drugs is required. This cannot be achieved by use of
one single kind of controlled release system according to the prior art. Thus, the present invention which
makes use of two separate kinds of controlled release systems incorporated into one unique and new
dosage form provides both good absorption and long-effect-duration of the two drugs.

Claims
Claims for the following Contracting States : DE, GB, FR, IT, NL, SE, LI, CH, BE, AT, LU

1. A controlled release preparation for administration once daily and containing a combination of
metoprolol and a poorly water soluble calcium channel blocking agent of the dihydropyridine type
having a solubility of less than 0.1 wi% in water, wherein metoprolol is included in the form of small
beads containing as the main component a soluble salt of metoprolol coated with a waterinsoluble
polymeric membrane and the dihydropyridine is dispersed in a non-ionic solubilizer and whereby both
the dispersed dihydropyridine and the beads containing metoprolol are incorporated into a maitrix
forming a swelling gel in contact with water.

2. A preparation according to claim 1 wherein the non-ionic solubilizer is selected from the group
polyethoxylated castor oil, polyethoxylated hydrogenated castor oil, polyethoxylated fatty acid from

castor oil or polyethoxylated fatty acid from hydrogenated castor oil.

3. A preparation according to claim 1 wherein the non-ionic solubilizer is esters of hydrogenated castor oil
fatty acids with oxyethylated glycerine.

4. A preparation according to claim 1 wherein the dihydropyridine is felodipine.
5. A preparation according to claim 1 wherein the dihydropyridine is nifedipine.

6. A preparation according to claim 1 wherein the gel-forming matrix contains hydroxypropyl methylcel-
lulose.

7. A preparation according to claim 1 wherein metoprolol is in the form of its succinate.
8. A preparation according to claim 1 wherein the amount of the dihydropyridine varies between 2.5 mg
and 80 mg and the amount of metoprolol succinate racemate between 40 mg and 200 mg per unit

dose.

9. A preparation according to claim 1 wherein metoprolol is in the form of the sorbate of the S-enantiomer
and the amount varies between 25 mg and 120 mg per unit dose.

10. A preparation according to claim 1 wherein metoprolol is in the form of the bensoate or sorbate of the
S-enantiomer of metoprolol.

11. A process for the manufacture of a controlled release preparation according to claim 1 containing a
combination of metoprolol and a poorly water soluble calcium channel blocking agent of the
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dihydropyridine type having a solubility of less than 0.1 wi% in water, wherein metoprolol is included in
the form of small beads containing as the main component a soluble salt of metoprolol and said beads
are spray-coated with a waterinsoluble polymeric membrane, containing derivatives of cellulose without
protolysable groups and said dihydropyridine is dispersed in a non-ionic solubilizer, whereafter both the
beads and the dihydropyridine are incorporated into a matrix forming a swelling gel in contact with
water.

Claims for the following Contracting States : ES, GR

1. A process for the manufacture of a controlled release preparation containing a combination of
metoprolol and a poorly water soluble calcium channel blocking agent of the dihydropyridine type
having a solubility of less than 0.1 wi% in water, wherein metoprolol is included in the form of small
beads containing as the main component a soluble salt of metoprolol and said beads are spray-coated
with a waterinsoluble polymeric membrane and said dihydropyridine is dispersed in a non-ionic
solubilizer whereafter both the beads and the dihydropyridine are incorporated into a matrix forming a
swelling gel in contact with water.

2. A process according to claim 1 wherein the non-ionic solubilizer is selected from the group polyethox-
ylated castor oil, polyethoxylated hydrogenated castor oil, polyethoxylated fatty acid from castor oil or
polyethoxylated fatty acid from hydrogenated castor oil.

3. A process according to claim 1 wherein the non-ionic solubilizer is esters of hydrogenated castor oil
fatty acids with oxyethylated glycerine.

4. A process according to claim 1 wherein the dihydropyridine is felodipine.

5. A process according to claim 1 wherein the dihydropyridine is nifedipine.

6. A process according to claim 1 wherein the gel-forming matrix contains hydroxypropyl methylcellulose.

7. A process according to claim 1 wherein metoprolol is in the form of its succinate.

8. A process according to claim 1 wherein the amount of the dihydropyridine varies between 2.5 mg and
80 mg and the amount of metoprolol succinate racemate between 40 mg and 200 mg per unit dose.

9. A process according to claim 1 wherein metoprolol is in the form of the sorbate of the S-enantiomer
and the amount varies between 25 mg and 120 mg per unit dose.

10. A process according to claim 1 wherein metoprolol is in the form of the bensoate or sorbate of the S-
enantiomer of metoprolol.

11. A process according to claim 1 wherein the waterinsoluble polymeric membrane contains derivatives of
cellulose without protolysable groups.

Patentanspriiche

Patentanspriiche fiir folgende Vertragsstaaten : DE, GB, FR, IT, NL, SE, LI, CH, BE, AT, LU

1.

Préparat mit gesteuerter Freisetzung zur einmaligen Verabreichung pro Tag, welches eine Kombination
von Metoprolol und einem schlecht wasserlgslichen Calciummkanalblockierungsmittel des Dihydropy-
ridintyps mit einer LOslichkeit von weniger als 0,1 Gew.-% in Wasser enthilt, worin das Metoprolol in
Form kleiner Kiligelchen enthalten ist, die als Hauptbestandteil ein 18sliches Metoprololsalz enthalten,
das mit einer wasserunl8slichen Polymermembran Uberzogen ist, und das Dihydropyridin in einem
nicht-ionischen L&sungsvermittler dispergiert ist, und wobei sowohl das dispergierte Dihydropyridin als
auch die Metoprolol enthaltenden Kiigelchen in einer Matrix inkorporiert sind, die bei Kontakt mit
Wasser ein quellendes Gel bildet.

Préparat nach Anspruch 1, worin der nicht-ionische L&sungsvermittler ausgewahlt ist aus der Gruppe
polyethoxyliertes Rizinusdl, polyethoxyliertes hydriertes Rizinusdl, polyethoxylierte Fettsdure von Rizi-
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nus®! oder polyethoxylierte Fettsdure von hydriertem Rizinusdl.

Préparat nach Anspruch 1, worin der nicht-ionische L&sungsvermittler Ester von hydrierten Rizinusél-
Fettsduren mit oxyethyliertem Glycerin sind.

Praparat nach Anspruch 1, worin das Dihydropyridin Felodipin ist.

Praparat nach Anspruch 1, worin das Dihydropyridin Nifedipin ist.

Préparat nach Anspruch 1, worin die gelbildende Matrix Hydroxypropylmethylcellulose enthilt.
Préparat nach Anspruch 1, worin Metoprolol in Form seines Succinats vorliegt.

Préparat nach Anspruch 1, worin die Menge des Dihydropyridins zwischen 2,5 mg und 80 mg und die
Menge des Metoprololsuccinatracemats zwischen 40 mg und 200 mg pro Einheitsdosis variiert.

Préparat nach Anspruch 1, worin Metoprolol in Form des Sorbats des S-Enantiomers vorliegt und die
Menge zwischen 25 mg und 120 mg pro Einheitsdosis variiert.

Prdparat nach Anspruch 1, worin Metoprolol in Form des Benzoats oder Sorbats des S-Enantiomers
von Metoprolol vorliegt.

Verfahren zur Herstellung eines Prédparats mit gesteuerter Freisetzung nach Anspruch 1, welches eine
Kombination von Metoprolol und einem schlecht wasserldslichen Calciumkanalblockierungsmittel des
Dihydropyridintyps mit einer L&slichkeit von weniger als 0,1 Gew.-% in Wasser enthilt, worin das
Metoprolol in Form kleiner Kiigelchen enthalten ist, die als Hauptbestandteil ein 18sliches Metoprolol-
salz enthalten, und diese Kiigelchen mit einer wasserunl&slichen Polymermembran spriih-beschichtet
werden, welche Cellullosederivate ohne protolysierbare Gruppen enthilt, und das Dihydropyridin in
einem nicht-ionischen L&sungsvermittler dispergiert wird, wonach sowohl die Kiigelchen als auch das
Dihydropyridin in eine Matrix inkorporiert werden, die bei Kontakt mit Wasser ein quellendes Gel bildet.

Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

1.

Verfahren zur Herstellung eines Praparates mit gesteuerter Freisetzung, welches eine Kombination von
Metoprolol und einem schlecht wasserlgslichen Calciumkanalblockierungsmittel des Dihydropyridintyps
mit einer L&slichkeit von weniger als 0,1 Gew.-% in Wasser enthilt, worin das Metoprolol in Form
kleiner Kiigelchen enthalten ist, die als Hauptbestandteil ein 18sliches Metoprololsalz enthalten und
diese Kilgelchen mit einer wasserunldslichen Polymermembran liberzogen spriihbeschichtet werden
und das Dihydropyridin in einem nicht-ionischen L&sungsvermittler dispergiert wird, wonach sowohl die
Kiigelchen als auch das Dihydropyridin in einer Matrix inkorporiert werden, die bei Kontakt mit Wasser
ein quellendes Gel bildet.

Verfahren nach Anspruch 1, worin der nicht-ionische Losungsvermittler ausgewihlt ist aus der Gruppe
polyethoxyliertes Rizinusdl, polyethoxyliertes hydriertes Rizinusdl, polyethoxylierte Fettsdure von Rizi-

nus®! oder polyethoxylierte Fettsdure von hydriertem Rizinusdl.

Verfahren nach Anspruch 1, worin der nicht-ionische L&sungsvermittler Ester von hydrierten Rizinusol-
Fettsduren mit oxyethyliertem Glycerin sind.

Verfahren nach Anspruch 1, worin das Dihydropyridin Felodipin ist.

Verfahren nach Anspruch 1, worin das Dihydropyridin Nifedipin ist.

Verfahren nach Anspruch 1, worin die gelbildende Matrix Hydroxypropylmethylcellulose enthilt.
Verfahren nach Anspruch 1, worin Metoprolol in Form seines Succinats vorliegt.

Verfahren nach Anspruch 1, worin die Menge des Dihydropyridins zwischen 2,5 mg und 80 mg und die
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Menge des Metoprololsuccinatracemats zwischen 40 mg und 200 mg pro Einheitsdosis variiert.

9. Verfahren nach Anspruch 1, worin Metoprolol in Form des Sorbats des S-Enantiomers vorliegt und die
Menge zwischen 25 mg und 120 mg pro Einheitsdosis variiert.

10. Verfahren nach Anspruch 1, worin Metoprolol in Form des Benzoats oder Sorbats des S-Enantiomers
von Metoprolol vorliegt.

11. Verfahren nach Anspruch 1, worin die wasserunldsliche Polymermembran Cellulosederivate ohne
protolysierbare Gruppen enthilt.

Revendications
Revendications pour les Etats contractants suivants : DE, GB, FR, IT, NL, SE, LI, CH, BE, AT, LU

1. Préparation & libération réglée pour administration une fois par jour,et contenant une combinaison de
métoprolol et d'un agent,médiocrement soluble dans I'eau,de blocage de la voie d'acheminement du
calcium,agent de type dihydropyridine ayant une solubilité inférieure & 0,1 % en poids dans
I'eau,préparation dans laquelle le métoprolol est inclus sous forme de petites perles contenant comme
constituant principal un sel soluble de métoprolol revétu d'une membrane polymére insoluble dans
I'eau et la dihydropyridine est dispersée dans un solubilisant non ionique,et dans laquelle la dihydropy-
ridine dispersée ainsi que les perles contenant le méioprolol sont incorporées dans une mairice
formant un gel qui gonfle au contact de l'eau .

2. Préparation selon la revendication 1 , dans laquelle le solubilisant non ionique est choisi parmi une
huile de ricin polythoxylée,une huile de ricin hydrogénée et polyéthoxylée,un acide gras polyéthoxylé
provenant d'une huile de ricin ou un acide gras polyéthoxylé provenant d'une huile de ricin hydrogénée

3. Préparation selon la revendication 1 ,dans laquelle le solubilisant non ionique est constitué par des
esters d'acides gras d'une huile de ricin hydrogénée avec du glycérol oxyéthylé .

4. Préparation selon la revendication 1 ,dans laquelle la dihydropyridine est la felodipine .
5. Préparation selon la revendication 1 ,dans laquelle la dihydropyridine est la nifedipine .

6. Préparation selon la revendication 1, dans laquelle la matrice formatrice de gel contient de I'hydroxy-
propyl méthylcellulose .

7. Préparation selon la revendication 1, dans laquelle le métoprolol est sous forme de son succinate .

8. Préparation selon la revendication 1, dans laquelle la quantité de la dihydropyridine varie enire 2,5 mg
et 80 mg, et la quantité du succinate de métoprolol racémique entre 40 mg et 200 mg par dose unitaire

9. Préparation selon la revendication 1 ,dans laquelle le metoprolol est sous forme du sorbate de
I'énantiomeére S,et sa quantité varie entre 25 mg et 120 mg par dose unitaire .

10. Préparation selon la revendication 1 ,dans laquelle le metoprolol est sous forme du benzoate ou du
sorbate de I'énantiomére S de metoprolol .

11. Procédé pour la fabrication d'une préparation & libération réglée,selon la revendication 1 ,cette
préparation contenant une combinaison de metoprolol et d'un agent,médiocrement soluble dans
I'eau,de blocage de la voie d'acheminement du calcium , agent de type dihydropyridine ayant une
solubilité de moins de 0,1 % en poids dans l'eau,procédé dans lequel le métoprolol est inclus sous
forme de petites perles contenant , comme constituant principal, un sel soluble de metoprolol et
lesdites perles sont revétues,par projection par pulvérisation, d'une membrane polymére insoluble dans
I'eau,contenant des dérivés de la cellulose sans groupes protolysables et ladite dihydropyridine est
dispersée dans un solubilisant non ionique , aprés quoi les perles ainsi que la dihydropyridine sont
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incorporées dans une matrice formant un gel qui gonfle au contact de I'eau .

Revendications pour les Etats contractants suivants : ES, GR

10.

11.

Procédé pour la fabrication d'une préparation & libération réglée contenant une combinaison de
metoprolol et d'un agent médiocrement soluble dans I'eau,de blocage de la voie d'acherinement de
calcium , agent de type dihydropyridine ayant une solubilité inférieure 3 0,1 % en poids dans de
I'eau,procédé dans lequel le metoprolol est inclus sous forme de petites perles contenant comme
constituant principal,un sel soluble de metoprolol et lesdites perles sont revétues,par projection par
pulvérisation, d'une membrane polymére insoluble dans I'eau et ladite dihydropyridine est dispersée
dans un solubilisant non ionique,aprés quoi les perles ainsi que la dihydropyridine sont incorporées
dans une matrice formant un gel qui gonfle au contact de I'eau.

Procédé selon la revendication 1, dans lequel le solubilisant non ionique est choisi parmi une huile de
ricin polyéthoxylée,une huile de ricin hydrogénée et polyéthoxylée , un acide gras polyéthoxylé

provenant de I'huile de ricin ou un acide gras polyéthoxylé provenant d'une huile de ricin hydrogénée.

Procédé selon la revendication 1 ,dans lequel le solubilisant non ionique est constitué par des esters
d'acides gras d'une huile de ricin hydrogénée avec du glycérol oxyéthylé.

Procédé selon la revendication 1, dans lequel la dihydropyridine est la felodipine .
Procédé selon la revendication 1 ,dans lequel la dihydropyridine est la nifedipine .

Procédé selon la revendication 1,dans lequel la matrice formatrice de gel contient de I'nydroxypropyl
méthylcellulose .

Procédé selon la revendication 1 ,dans lequel le metoprolol est sous forme de son succinate .

Procédé selon la revendication 1 ,dans lequel la quantité de la dihydropyridine varie enire 2,5 mg et 80
mg et la quantité du succinate de metoprolol racémique entre 40 mg et 200 mg par dose unitaire .

Procédé selon la revendication 1 ,dans lequel le métoprolol est sous forme du sorbate de I'énantiomére
S et sa quantité varie entre 25 mg et 120 mg par dose unitaire .

Procédé selon la revendication 1 ,dans lequel le metoprolol est sous forme du benzoate ou du sorbate
de I'énantiomére S de metoprolol .

Procédé selon la revendication 1, dans lequel la membrane polymére insoluble dans I'eau contient des
dérivés de cellulose sans groupes protolysables .
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